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A primipara presented to our hospital due to fetal ascites, bilateral hydronephrosis and hydro-
metrocolpos. The female baby had two giant abdominal cysts, a single atrium and foot polydactyly.
Absence of the vaginal oriﬁce was noticed, and the hymen was broken through; the left cyst collapsed
after ﬂuid drainage. The right cyst was punctured and drained, which improved the hydronephrosis.
Contrast imaging showed medium pouring into the abdominal cavity via the uterine tube; the right cyst
was a 6  5 cm closed cavity. Vaginal uroplania persisted even after hospital discharge. At the age of 4
years, cystoscopy showed a ﬁstulous opening on the urethra 5 mm distal from the internal urethral
oriﬁce. A catheter inserted via the opening was found in the vagina. In our case, urine poured into the
abdominal cavity through the ﬁstula and uterine tube; following obstruction of the uterine tube, giant
hydrometrocolpos and hydrosalpinx appeared. Three cases of congenital urethrovaginal ﬁstula (CUVF)
with imperforate hymen have been reported. A remnant of communication between the uterovaginal
primordium and urogenital sinus may be responsible for CUVF.
 2015 The Authors. Published by Elsevier Inc. All rights reserved.Congenital urethrovaginal ﬁstula (CUVF) is an extremely rare
genitourinary anomaly, and etiology of CUVF remains unknown [1].
Only three CUVF cases associated with imperforate hymen (IH)
have been reported [2,3]. Here, we present a newborn of CUVF with
IH causing massive urinary ascites and large abdominal cystic le-
sions in fetal period. Furthermore, the pathology of the patient and
etiology of CUVF are discussed.1. Case
A 28-years-old primipara was referred to our hospital with fetal
ascites and bilateral hydronephrosis at 28 weeks of gestation.
Amniotic ﬂuid examination showed a normal female karyotype.tula; IH, imperforate hymen;
BY-NC-ND license (http://
þ81 6 6929 1091.
Published by Elsevier Inc. All rightFetal magnetic resonance imaging (MRI) demonstrated bilateral
hydronephrosis and massive ascites that signiﬁcantly pushed up
the thoracic cavity. In the lateral view, hydrometrocolpos, dilated
urinary bladder, and a luminal structure between themwere visible
(Fig. 1). At 30 weeks of gestation, the ascites gradually decreased;
however, cystic lesions appeared in the fetal abdominal cavity at 32
weeks of gestation.
A newborn baby, weighing 3,107 g, was born at 34 weeks of
gestation by emergency Caesarean section due to fetal distress.
Tracheal intubation, artiﬁcial ventilation, and nitric oxide inhalation
were performed immediately in response to the patient’s severe
abdominal distension and respiratory failure. Abdominal ultraso-
nography revealed two giant cystic lesions. She had a single atrium
and left-foot polydactyly. One day after birth, bulging of the vaginal
vestibule and absence of the vaginal oriﬁcewere both observed. The
external urethral oriﬁce and anus were at normal position. Perineal
ultrasonography showed a part of the cyst across a thin membrane.
She was subsequently diagnosed with IH; the hymen was then
punctured with forceps. The left cystic lesion collapsed after
drainage of yellowish ﬂuid, and a 10-Fr. balloon catheter was
inserted to allow for continuous drainage. At the age of 4 days, the
right cystic lesionwas punctured with a 6-Fr. pig-tail catheter, sinces reserved.
Fig. 1. Fatal magnetic resonance imaging at 28 weeks of gestation. a: Massive ascites signiﬁcantly pushes up the thoracic cavity. b: In the lateral view, the hydrometrocolpos
(arrowheads), dilated urinary bladder (arrow), and a luminal structure between them (asterisk) are shown. c: Bilateral hydronephrosis can be seen.
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ﬂuid, the patient’s abdominal distension improved and her body
weight decreased to 2,191 g (Fig. 2). Tube feeding started at the age
of 4 days, and the tracheal tube was removed at the age of 11 days.
Contrast imaging of the cystic lesions was performed at the age of
18 days and showed that the right cyst was a 6  5 cm closed cavity
that occupied the dorsal position in the abdominal cavity. Following
injection of contrast medium from the vagina, a luminal structure,
likely the uterine tube, was also visible; the medium poured into
the abdominal cavity through the tip of the uterine tube. The shape
and capacity of the urinary bladder were normal (Fig. 3). Although
renal dysfunction (blood urea nitrogen 70.8 mg/dl, creatinine
1.90 mg/dl) was detected by blood test, the patient’s renal function
improved to normal by the age of 20 days. Four days later, the pig-
tail catheter was removed as no discharge had been observed. A
contrast computed tomography scan revealed no recurrence of
cystic lesions at the age of 32 days; the balloon catheter was then
removed. She was discharged from the hospital at the age of 70
days.
The patient underwent atrioseptoplasty and resection of the
left-foot polydactyly at the age of 1 year and 1 month and 2 years
and 7 months, respectively. After hospital discharge, she was able
to urinate normally via the urethra, and did not develop urinaryFig. 2. Roentgenography and ultrasonography ﬁndings after birth. a: Roentgenography sho
trasonography reveals two giant cystic lesions. c: A balloon catheter in the vagina (arrows) an
has improved at the age of 4 days.tract infection. However, a small amount of uroplania from the
vagina persisted. Although drip infusion pyelography and MRI
were attempted in response to suspected ectopic ureter, neither
revealed abnormalities. Micturating cystogram did not show a
ﬁstula and vesicoureteral reﬂux.When the patient was 4 years and
4 months of age, cystoscopy and contrast imaging were performed
to identify the cause of urinary discharge from the vagina.
Cystoscopy revealed normal ﬁndings of the urinary bladder;
however, a ﬁstulous opening was found on the urethra, located
approximately 5 mm distal from the internal urethral oriﬁce. A
catheter was inserted from this opening without difﬁculty.
Following insertion, colposcopy found the catheter and a ﬁstulous
opening at the vaginal wall (Fig. 4). Contrast imaging revealed a
communication between the urethra and vagina without persis-
tent urogenital sinus (Fig. 5).
The patient has now been diagnosed with mental retardation
and a language development disorder. At the age of 6 years and 9
months, she does not express micturition nor defecation desire, and
urinates in a diaper. The ﬁstula exists distal from the urethral
sphincter, and the vaginal discharge remains mild. She has never
suffered from a urinary tract infection. The appearance of the
perineum and renal function are normal (blood urea nitrogen
8.9 mg/dl, creatinine 0.44 mg/dl). MRI revealed improvement ofws the compressed intestine and thorax by abdominal space occupying lesions. b: Ul-
d a pig-tail catheter in the right cystic lesion (arrowheads) drain ﬂuid. The compression
Fig. 3. Contrast imaging of the cysts and urinary bladder at the age of 18 days. a: The right cyst is a 6  5 cm closed cavity that occupies the dorsal position of the abdominal cavity.
b: Following injection of contrast medium from the vagina, a luminal structure, likely the uterine tube, is shown (arrows); contrast medium has been poured into the abdominal
cavity via the tip of the uterine tube (arrowheads). c: The shape of the urinary bladder is normal.
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of the urethrovaginal ﬁstula would not improve her quality of life.
Furthermore, surgical complications may occur because surgical
maneuvers around the bladder neck can have a negative impact
upon micturition.Fig. 4. Cystoscopy and colposcopy ﬁndings at the age of 4 years and 4 months. a: Cystoscopy
the internal urethral oriﬁce (arrow). A catheter has been inserted from the opening with
(asterisk) and the vaginal ﬁstulous opening. The ostium of the uterus (arrowhead) is norm2. Discussion
CUVF is an extremely rare genitourinary anomaly [1,4e6]. In
many patients with ﬁstula between the urinary and genital tract,
possible associated anomalies were mentioned: renal agenesis,shows that a ﬁstulous opening existed on the urethra approximately 5 mm distal from
out difﬁculty (asterisk). b: Colposcopy shows the catheter inserted from the urethra
al.
Fig. 5. Contract imaging of the urethra and vagina at the age of 4 years and 4 months
Contrast imaging reveals the communication between the urethra and vagina (arrow).
Fig. 6. Magnetic resonance imaging ﬁndings at the age of 3 years and 2 months.
Magnetic resonance imaging reveals improvement of hydronephrosis, and shows no
ectopic ureter and other abnormalities.
K. Ohno et al. / J Ped Surg Case Reports 3 (2015) 48e52 51renal hypoplasia, unicornuate uterus, uterus didelphys, imperforate
anus, cervical agenesis, ectopic ureter, polycystic kidney, and
polydactyly [7]. However, including our case, only three cases of
CUVF associated with IH have been reported (Table 1) [2,3].
In our patient, after collection of massive urinary ascites in fetal
period, two giant cystic lesions appeared. According to the change
of the pathology of the patient, in the early fetal period, urine
ﬂowed from the urethra to the vagina via the CUVF. The dilated
vagina compressed the distal urethra; the increase in urinary ﬂow
resistance caused bilateral hydronephrosis and hydrometrocolpos,
and a substantial volume of urine poured into the abdominal cavity
through the uterine tube simultaneously. At 30 weeks of gestation,
we believe that obstruction of the uterine tube may have occurred
via an unknown mechanism. Consequently, the fetal ascites
decreased, and the hydrometrocolpos developed into a large cystic
lesion. Gul et al. [8] described a fetus of persistent urogenital sinus
presenting as hydrometrocolpos in association with ascites, ure-
terocele, and hydronephrosis; the ascites gradually decreased and
then disappeared at 28 weeks of gestation. The authors also hy-
pothesized that fetal urine drained into the peritoneal cavity
through the uterine tubes, causing the development of ascites. As
the condition progress, a chemical reaction in the uterine tube led
to obstruction; progression of the hydrometrocolpos and decease of
the ascites occurred. Although IH does not usually cause symptoms
until puberty, Ozturk et al. [9] reported a newborn of IH associated
with hydrometrocolpos, bilateral hydronephrosis, polydactyly, and
laryngocele. In our patient, the left cystic lesion was hydro-
metrocolpos. However, the origin of the right cystic lesion remained
unknown. Based on the pathology of our case, the other organ that
could collect urine might be the contralateral uterine tube; we also
presumed that the right cystic lesion might be a hydrosalpinx.
The three reported cases of CUVF associated with IH are pre-
sented in Table 1. In the two other cases, a young woman presented
with dyspareunia, amenorrhea, and cyclic hematuria. A female
child presented with abdominal pain, urinary tract infection, and aTable 1
The three cases of congenital urethrovaginal ﬁstula associated imperforate hymen.
Year Author Age Symptoms Associated
2009 Dhabalia 25 Y Infertility, dyspareunia,
amenorrhea, hematuria
Non
2009 Oguzkurt 6 Y Abdominal pain, fever,
urinary tract infection
Subglottic w
hypoplastic
vaginal calc
2014 Ohno 0 D Fatal ascites, giant abdominal
cysts, dyspnea
Single atriu
abnormality
mental reta
Y: Years old, D: Day old.vaginal calculus. In our case, ascites, hydrometrocolpos, and bilat-
eral hydronephrosis were observed in the fetal period; the patient
was also diagnosed with a single atrium, left-foot polydactyly, and
mental retardation. Furthermore, the positions of a ﬁstula were
signiﬁcantly different between the previous two cases and our case.
In the other two patients, the ﬁstulas opened near the vaginal
oriﬁce; they were easily identiﬁed and closed [2,3]. In contrast, our
patient’s ﬁstulawas located at a very high position. Genest et al. [10]
andMarshall et al. [7] also reported patients of high position CUVFs.
The patients were diagnosed with right renal agenesis, skeletal
anomalies, urethral septum, vaginal septum, mental retardation,
deafness, and cerebral palsy.
The inferior two thirds of the vagina arises from the urogenital
sinus, and the superior one third does from the uterovaginal pri-
mordium. The tubercle sinus induces the formation of paired
sinovaginal bulbs that extend from the urogenital sinus to the
inferior end of the uterovaginal primordium. The sinovaginal bulbs
then fuse, beginning in the midline and extending cranially and
caudally, to form the vaginal plate [3]. The solid vaginal plate then
canalizes and the hymen usually dissolves during the late prenatal
period. Failure of the hymen to perforate can result in IH [9].
In contrast, the etiology of CUVF remains unknown and contro-
versial. Oguzkurt et al. [3] described that the vagina andurethra failedanomalies co-morbidities Position of the ﬁstula Treatment
Low Hymenotomy, closure
of the ﬁstula
eb, right
kidney,
ulus
Low Hymenotomy, closure
of the ﬁstula
m, polydactyly,
of auricles,
rdation
High Hymenotomy
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vagina. Dwyer et al. [4] reported a case of CUVF that communicated to
the Gartner’s duct, and they maintained a possible relationship be-
tween the etiologies of CUVF and Gartner’ duct. However, Gartner’
duct, that is a remnant of the mesonephric duct in the mesometrium
or vaginal wall, is unrelated to the embryology of the urethra. Most
cases of CUVF were not associated with Gartner’ duct.
According to the position of the CUVFs described in the previous
reports, all cases may be divided into two subtypes, with different
developmental processes hypothesized for each subtype. When the
vaginal plate canalizes, excessive apoptosis may create a ﬁstula on
the inferior two thirds of the vagina. This process could explain the
development of low CUVFs. The uterovaginal primordium origi-
nates from the paramesonephric duct and communicates to the
urogenital sinus at the tubercle sinus. If the communication con-
tinues, a ﬁstula may exist at the superior one third of the vagina.
This theory could explain the development of high CUVFs. However,
in conclusion, the developmental process of CUVF remains un-
known. Further detailed review and investigation of all reported
cases is necessary to gain new insights into the condition.
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